Aging societies worldwide propose a significant challenge to the model and organisation of the delivery of healthcare services. In developing countries, communicable and non-communicable diseases are affecting how the ageing population access healthcare; this could be due to varying reasons such as geographical barriers, limited financial support and poor literacy. New information and communication technology, such as eHealth have the potential to improve access to healthcare, information exchange and improving public and personalised medicine for elderly groups. In this article we will first frame the context of information and communication technologies in light of an aging landscape. We will also discuss the problems related to implementing the needed infrastructure for uptake of new technology, with particular emphasis on developing countries. In so doing, we highlight areas where newer technologies can serve as promising tools or vehicles to address health and healthcare-related gaps and needs of elderly people living in resource-constrained settings.
Introduction
Information and communication technology (ICT) stresses the role of unified communications and the integration of telecommunications, electronic devices, and audio-visual systems, all of which enables users to access, process, store, and transmit information. ICT has become indispensable in different sectors of our society, including healthcare. eHealth is a relatively recent term for healthcare practice supported by ICT, dating back to at least 1999 (see List of Areas of eHealth for elderly) [1, 2] . eHealth technologies have the potential to improve access to healthcare as well as aiding information exchange, reducing costs and improving public and personalized medicine [3] [4] [5] (See Figure 1) .
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In parallel, mobile networks and portable devices demonstrate an enormous presence and increasing penetration into the global market. Mobile phone messaging has been used to provide appointment reminders, compliance with medications-to monitor chronic conditions and to provide psychological support not only in developed countries but in developing settings [6, 7] . Mobile phones are increasingly accessible worldwide and have a growing influence on society. There were an estimated 6.8 billion mobile-phone subscriptions being used across the world in 2013 (world population: 7.1 billion people) [8] .
As expected, it is the younger population who can relate more with the use of ICT when compared with the older generation of whom tend to be more vulnerable to be disease and are afflicted with morbidity and disability, which may limit learning new ways of doing things [9, 10] .
Problems related to age and technology
Are elderly people catching up with new technologies?
One important problem for elderly is the lack of familiarity and mastery of ICT skills, and more so with advancing age [11] .
In parallel, world's population is ageing as a result of both longer life expectancy and declining fertility rates. From the year 2000 to 2050, the percentage of the world's population of over 60 years of age, is expected to double from 11% to 22% [12] .
A European survey conducted in seven countries revealed that among the elderly there was an increase in Internet health users 22.6% in men and 9.8% in women [13] . Some factors that can influence the acceptance or use of technology include: concerns regarding technology and high costs, expected benefits, need for technology, and social influence [14, 15] .
Older adults who have health problems and feel socially isolated have expressed anxiety or a lack of interest when it comes to using electronic devices or the Internet [16] . Despite their rapidly increasing rate of Internet use, older adults still lag behind younger adults when using new technologies in their everyday life which was put down to declines in cognition, vision, hearing and motor skills [17] . The Pew Internet Research Centre survey conducted on 2013 found that only 56% of Americans over age 65 in the United States are connected to and use the Internet, compared with 83% of those in the 50 to 64 age group [18] . Although, older adults who have had the chance to learn how to use new technologies have been shown to experience a number of positive outcomes compared to those who are not online; including a higher sense of empowerment, self-efficacy and wellbeing. (See List of Benefits of consumer online health-information seeking) [19] [20] [21] [22] .
Benefits of consumer online health-information seeking [21] Widespread access to health information in remote areas and vulnerable populations. Some studies have found that older adults with a higher socioeconomic status (based on education, health literacy, and income) were more likely to use the Internet [23] [24] [25] . A study published by Choi et al. showed that having a chronic medical condition increased the use of the internet for health-related tasks. However, older adults who used the Internet for only email/texting purposes were the most socially and economically disadvantaged group of Internet users [26] .
mHealth and aging
Mobile health (mHealth) is the practice for healthrelated purposes using technology on mobile devices. Robert Istepanian coined the term mHealth in 2005. Today mobile health information technologies are being used around the world to address a spectrum of disease surveillance, from health systems, health education, and communication between healthcare workers, emergency and disaster response and adherence to medication [27] (See Figure 2) . mHealth tools have been tested in low and middleincome countries, where mobile devices have the added advantage of extended battery life, simple interface, voice operability, connectivity and relative affordability [28] . Most randomized trials of mHealth interventions have Figure 2 Architecture of mHealth. Smartphone's patient with different devices/sensors (accelerometer, pulse and oxygen blood sensor, blood pressure, body temperature, weight, glucometer, electrocardiogram, ocular/ultrasound devices) send information to a network server/cloud. This information can be used to monitor in real time the state of the patient. Data is visualized in real time and healthcare workers can support patients directly or share information to specialists at secondary referral hospital, if needed. Finally, diagnosis and prescription information is sent to the patient. employed text message reminder systems. Two systematic reviews have described the use of text message reminders to improve attendance at health care appointments [29, 30] . A recent meta-analysis based on low to moderate quality evidence showed that mobile phone text messaging reminders increase attendance at healthcare appointments compared to no reminders, or postal reminders [7] .
The use of mobile devices and wireless routers to gather and access health data has grown in recent years. Popular mHealth apps are used for health purposes such as counting calories, gauging nutrition and nutritional status, tracking workouts, calculating body mass index or even quitting smoking [31] . Also, mobile devices offer attractive low-cost, real-time ways to assess disease, movement, images, behaviour, social interactions, or environmental agents. As costs decrease, there is interest on the potential use of mobile communication in remote and less resourced settings in developing countries [32] .
Problems related to mHealth and aging
Many older adults have physical limitations and cognitive impairment. Motor skill and vision impairment may cause them frustration and anxiety in simple everyday tasks, not just when it comes to new technologies [33] . Poor health literacy is common in elderly patients. The lack of adequate literacy is twice as common for older and vulnerable people, [34] [35] [36] but training older adults to use the internet has showed lower anxiety, higher confidence, and higher self-efficacy towards the use of health information searches on the Internet [37] .
A large survey demonstrated that people of 75 years of age or older with a higher education level had higher rates of Internet use for health reasons and a half of those with chronic diseases indicated that their use of the Internet improved not only their understanding of their chronic disease but their understanding of its treatment options [38] .
The Internet is an important source of information for patients affected with chronic diseases. Chronic, non communicable diseases (NCD) are a leading cause of morbidity and mortality in this group of patients. Available data demonstrates that nearly 80% of NCD deaths occur in low-and middle-income countries [39] . All are projected to increase in the developing world as incomes rise [40, 41] .
One of the problems of mHealth is the small number of studies with few participants in chronic diseases in developing countries. The actual evidence is based in low to moderate quality of studies. Finally, mHealth is affected by lack of integration in other systems to exchange data in common formats, or the use of a common protocol (interoperability) [42, 43] .
Developing countries and older people
Developing countries have a high incidence of communicable disease and increasing incidence of chronic NCD such as hypertension, obesity, heart disease, and diabetes. The combined effect of chronic communicable diseases or non-communicable diseases is described as a "dual burden" for developing countries [44] . Elderly people in developing countries have limited resources to access to medical care. In poor rural areas, the hospital resources are concentrated in urban areas. There are not enough health care workers in rural areas and such workers are difficult to recruit and retain. Most of the school medicines are concentrated in urban areas and new physicians prefer to practice on urban areas [45] . Another aspect related to rural areas is the lack of literacy that decreases access to electronic and learning resources and similarly, large geographical areas and distant villages are a challenge to provide access to health care in developing countries.
Potential solutions
The potential solutions in developing countries focus mainly on making both the patient and healthcare professionals alike, aware of the new technologies available and how they can be applied routinely into the lives of patients with chronic diseases. The new technologies are tools with the objective of demonstrating how to look after patient's lives via the tools' integrations into daily work which should be progressive and adapted to suit each individual's needs. We will later address in this paper the different realms in which we can develop the new technologies (See Table 1 ).
Web surfing
The Internet has helped medical information to become widely available. Accessing information through surfing the web allows patients to learn more about diseases and medical terms that sometimes are complicated to understand. Patients and providers can use the Internet to obtain information about clinical practice guidelines, alternative treatments, and the best places for treatment of uncommon conditions; even in physically remote areas. However, the lack of control over the quality of information can result in the spread of inaccurate information, which can be an obstacle for the relationship between health provider and patients. Furthermore, it is important to note that we must also educate the population in how to use the Internet for such matters, not just create the potential to use the Internet for advancing mHealth. The web-pages themselves must be adapted to the user (appropriate language, easy to use format, easy to navigate etc.). An example of this is the webpages associate with the National Health Service (NHS) in Great Britain www.nhs.uk and National Institute of Health England www.health.nih.gov.
Social networking
Social networking through the means of social media can be effective in health promotion; such as in encouraging healthy behaviours through carefully crafted messages in social groups. Web 2.0 has opened the access of information and interaction between people with both the same or different ideas. In rural areas with Internet access, such networks may be an efficient channel available for public information campaigns or prevention messages about smoking cessation, improved dietary choices, avoidance of risky sexual behaviour, violence and injury prevention. One initiative that could help to dissipate social networking use for means of chronic disease health information could be to create informative web-pages about chronic diseases within specifically designed scientific social networks, or social networks specifically aimed at people with chronic diseases.
Electronic mailing lists
Electronic mailing lists among a community of subscribers can be used to spread information in clinical settings among providers or patients. Such mailing lists operate as channels for the diffusion of information, innovations and resources to improve care.
Web based learning
Web-based learning is a tool to provide continuing training to increase the number and skills of health care workers and patients. This learning method allows for decentralised training without geographical and financial barriers. A potential limitation is equipment and broadband dependence and also limitation for specialist training that requires face-to-face interaction [46] . One example of training by means of a web based platform is the "Enlace Hispanoamericano de Salud", EHAS Project (meaning Link Latin American Health), which has helped to establish tele-medicine in rural areas of South America.
Maps
Maps have long been crucial in the planning of disease control. An example is the eradication program in the US in the early 20th century; conducting a scholar survey in each county in the southern states [47] .
New technologies and strong epidemiological support have improved the understanding where Neglected Tropical Diseases (NTD) can occur in recent years. Mobile phone technology coupled with GPS and Google maps provides electronic data entry at the point of collection and rapid transmission of information not only place but weather and water supply. Mobile application can collect mapping data and also make the maps available publically via the web [48] . An example of mapping NTD is the African Programme for Onchocerciasis Control (APOC), which is developing Rapid Epidemiological Mapping of Onchocerciasis (REMO).
Telemedicine
Telemedicine aims to benefit patients who live in isolated communities by giving them a means to access 
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healthcare information from doctors or specialists without having to visit them in person [49] . Together with mobile technology, healthcare professionals in multiple locations will be able to share information and discuss patient issues. Remote patient monitoring through mobile devices can reduce the need for outpatient visits and enable remote prescription verification and drug administration oversight. The downsides of telemedicine include the cost of telecommunication and data management equipment and also the technical training for medical personnel along with the patients who will be using it [50] .
Both EHAS (Enlace Hispanoamericano de Salud) meaning "Link Latin-American Health" and Satellite African eHealth validation (SAHEL) in Africa are examples of initiatives related to the development of telemedicine within rural regions. mHealth mHealth is a developing and expanding market at a worldwide level. Businesses developing such technologies are increasingly expanding into the domain of healthcare at both an individual and collective level. Increasingly more and more of the population are utilising smartphones with applications capable of sharing information across social networks and other platforms used by individuals interested in health related information. Due to this, the use of smartphones to access information across the world only continues to increase and each time medicine is creating both more and increasingly advanced technological resources which can be accessed on a smartphone.
Different pilot studies have highlighted the impact of mobile technology on communicable diseases, such as, tuberculosis, human immunodeficiency virus, and malaria [51, 52] .
One important solution to the lack of coverage of mHealth is the penetration of more mobile networks in rural areas and the lowering costs of mobile handsets.
A recent meta-analysis published by Beratarrechea et al., showed that mHealth positively impacted on chronic disease outcomes, improving attendance rates (6 studies), clinical outcomes (6 studies), health-related-quality of life (2 studies), and cost-effective (3 studies) [40] . mHealth is a promising cost-effective tool to improve the health care assistance of elderly people in developing countries.
Two recent systematic reviews found modest and suggestive evidence for the benefits of mHealth technology (i.e. helping patients quit smoking, improving Human Immunodeficiency Virus (HIV) medication adherence, and some aspects of clinical diagnosis and management) [53, 54] .
An important problem to be resolved is the security issue. Education in security systems is fundamental to develop secure systems. Security in mHealth needs to define who in particular has access to a health record and ensuring that only secure, approved devices and applications can access health information. Specific rules, regulations and laws are currently pending regarding the protection of patient privacy and security.
Finally, it is important to mention examples of mHealth within developing countries such as the Mobile Health Alliance Initiative which defends the use of health related mobile technologies across the world. Another useful platform which utilises mobile devices in developing countires is Peekvision; helping to diagnose ophthalmology conditions within rural regions. Similarly, Pharasecure and Spyroxil are applications which verify the authenticity of medications.
There are also certain mobile phone applications which could be applied to chronic health conditions: "Alerhta" monitors blood pressure, "Catchmypain" monitors chronic pain, "Endomondo" which monitors lifestyle changes, both "MySugr" and "SocialDiabetes" help patients to monitor their diabetes and "Pregunta por tu Salud" (Ask about your health) helps patients to prepare for their medical consultations. There is also an application to remind patients to take their medications; "ReceurdaMed" (Remember Medications).
Conclusions
eHealth technologies have the potential to improve access to empowered patients. Nowadays eHealth is available in different settings of our society. Aging societies worldwide reflect an accompanying increase in demand for personalized health services.
Chronic diseases have become more prevalent in developing countries within recent years. Some problems related to health care (limited resources, lack of literacy and large geographical areas) and age related problems (physical, cognitive, and visual impairment) make access to health care difficult. Although with the global expansion and penetration of Internet and mobile devices, several millions of citizens that never had regular access to a fixed-line telephone or a computer are now able to use new technologies for communication and data transfers. Innovative applications of mobile technology to existing health care delivery and monitoring systems offer great promise for improving the quality of life. This paper has showed how invaluable modern technology can be when applied to healthcare in limited resources regions, but the accessible information also needs to be validated. Health care workers need to be up to date and aware of the information and new technologies that is out there for everyone to see. 
